Characterization of the foot-and-mouth disease virus 3C protease expressed in Escherichia coli.
We have constructed a clone encoding the foot-and-mouth disease virus (FMDV) 3C protease gene (p3C) using the polymerase chain reaction. The construct was engineered to contain initiation and termination codons and cloned into a plasmid under the control of the bacteriophage T7 promoter. The p3C gene was expressed both in an in vitro transcription-translation system and in vivo in an Escherichia coli system containing an inducible T7 RNA polymerase gene. In both systems the expressed products were of the appropriate molecular weight and immunologically reactive with bovine convalescent serum. E. coli-expressed 3C protein was mainly found in the insoluble fraction of cell lysates. The E. coli-expressed protease was assayed in an in vitro system with radiolabeled P1 capsid precursor protein and P2 precursor protein as substrates. E. coli-expressed 3C completely processed the P1 and P2 precursors into mature capsid and nonstructural proteins, respectively. The kinetics of processing of P1 by E. coli-expressed 3C revealed the following order of cleavage: VP3-VP1, VP0-VP3, VP1-2A.